Roles of hormonal and nutritional factors in the regulation of rat liver alcohol dehydrogenase activity and ethanol elimination rate in vivo.
Fasting reduced the liver alcohol dehydrogenase (ADH) activity by 51% (p less than 0.001). Insulin, within 2 hr, increased the ADH activity found in fasted animals by 28% (p less than 0.02). Insulin administration failed to stimulate the reduced ADH activity in diabetic rats. However, ADH activity in the diabetic-fed rats decreased by 52-54% (p less than 0.001) compared to normal-fed rats regardless of whether they were meal-fed or refed the normal chow. Glucagon blocked by 15% (p less than 0.02) the increase in ADH activity associated with refeeding. Furthermore, insulin caused a marginal stimulation of ethanol elimination rate (EER) when administered to fasted rats. All these results imply that insulin and glucagon may not be the only determining factors in the control of liver ADH activity associated with fasting and refeeding. Meal-feeding or refeeding a high carbohydrate fat-free diet compared to the normal chow-diet caused 29% (p less than 0.001) and 36% (p less than 0.05) decreases in ADH activity, respectively. Concomitant decreases in EER caused by high carbohydrate fat-free diet feeding were also observed under identical conditions. These results raise the possibility that the amount and the type of carbohydrate may be crucial in the regulation of ADH and EER. Alternatively, the presence of fat may be important in maintaining the normal level of ADH and EER.